We describe the evolutionary development of an online community system designed to support a developmental learning community of women -wConnect. 
Introduction
As girls enter their teenage years, many lose interest in computer and information sciences (CIS); one consequence is that in the U.S. the number of women graduating with CIS degrees has dropped by almost 25% in the past ten years [6] . This trend threatens the future availability of qualified CIS professionals, and particularly the diversity and vitality of the profession.
Universities have been pursuing a number of institutional initiatives to address the downward trend of women in CIS. For example, including pair programming activities in computer science courses enhances the sociality of software development, making it more attractive to males and females alike [8] . Others have demonstrated the benefits of introductory courses that rely on programming projects more appealing to females, for instance media computation [5] .
The wConnect project complements institutional innovations with a focus on community building, hoping to leverage the social links and activities women enjoy in their daily lives. Many young women hold a narrow and negative view of the computer and information science as a field populated by "geeks" who work alone on boring computer programming tasks [7] . To counter such misconceptions, wConnect attempts to activate and sustain social networks that convey a broader and more personally meaningful view of CIS. A key element in this effort is the development of an attractive online space in which women of varied age and developmental status can encounter and interact with one another [11] .
An online community system for wConnect should reinforce the overall goal of creating a developmental learning community: members grow through a series of levels and associated roles, and help each other to traverse these levels [10] . In wConnect these levels include high school students, junior and advanced undergraduates from our university, and alumnae in professional or academic settings. Although members vary in CIS commitment and activities, they are implicitly linked through affiliation with our university's CIS programs (i.e., as possible future, current, or recent past).
In other work we have described some of the outreach activities, participatory design, and the early prototyping activities of the wConnect team [14] . For example, we have conducted focus groups with high school girls, female undergraduates and alumnae [11] ; the undergraduate members have also organized, delivered, and evaluated hands-on web programming workshops for students in their former high schools [13] . In the current paper we reflect on a series of online spaces the research team has explored as community platforms, articulating our design reasoning via a set of tradeoffs [1] [2] . Thus our research question concerns what characteristics of online community systems can meet the varied needs of women across a wide range of educational, pre-professional and professional settings.
In the balance of the paper we introduce and explain our initial set of community system design goals and briefly summarize the series of prototypes we have fielded. We then articulate in more detail the design rationale that we have accumulated through the evolutionary process, including its implications for others seeking to build similar online communities. We conclude with a brief discussion of the wConnect community's current status and plans for community system enhancements. 
Design goals
The primary aim of wConnect is personal development of its members; as a result its online community tools must be flexible enough to meet the needs of individuals with varied skills and interests in technology, while at the same time offering mechanisms for members to grow and learn from one another [10] . A key aspect of this developmental objective is that the online tools and activity should evolve through participatory development; that is, some of the software design and implementation and associated activities should be done by the community itself. Like other designers, we expect a participatory approach to enhance users' commitment to a system as well as increase the likelihood of producing a useful and satisfying result [3] [9] . In the case of wConnect, we also see the tool and content creation as a human development activity, involving the learning and application of technical skills at many levels of sophistication.
The design goals in Table 1 are high-level design ideas outlined early in the project. Development refers to the general aim of initiating and supporting transitions through developmental levels. Appropriation refers to letting members envision and tailor their own online technology as part of their community participation [3] [15] . Privacy emerged from early discussions with members, who imagined that they might discuss sensitive topics like family-work balance or salary negotiation [14] . Identity refers to helping members coalesce and internalize a professional view of oneself. Transparency and Activity arise from the fact that wConnect is simply one more online space within a plethora of everyday options for socializing and interaction. Thus the site should require little if any extra effort to learn and use, and offer interactions that are engaging to many different developmental levels. 
Evolution of wConnect
Five different "online places" were developed to support wConnect; the systems emerged on the rough timeline in Figure 1 . The community systems vary in underlying platform; the first used our open source software platform Bridgetools; the second two used Facebook; and the final two the open source Drupal content management platform. The following overview of the five prototypes is quite brief, but interested read-ers can find greater detail about the first three prototypes in earlier publications [11] [14] .
Initial website built with Bridgetools
Our first prototype was built with the web authoring objects and tools provided by the Bridgetools environment; this was a natural place to start, as our earlier research has demonstrated that the flexible library of services in this tool can be composed and tailored to support many different goals [12] . For instance, it can support seamless integration of synchronous and asynchronous interaction and content creation; most content is viewable and editable using either web browsers or real-time object-specific editors. So the research team created a "shell" web site and encouraged wConnect members to adapt it to their own purposes ( Figure 2 ). The core members at this point were a small personally recruited group of undergraduates who were advised and supported by the larger research team.
Figure 2. wConnect site in BridgeTools
The undergraduate wConnect members were slow to appropriate the web authoring and content management tools provided by Bridgetools. Part of the issue may have been critical mass, but at least some of the problem came from the platform -the Bridgetools components have a user interface and features that are quite different from popular social networking sites like Facebook, where the core members more commonly interacted and created content. As a result they viewed the skeleton website as a research system, not an online place that belonged to them. Bridgetools also has a rich authentication system that could be useful for ensuring privacy, but is complex for users not already familiar with the nested permissions architecture of Unix-based platforms. In the end we recognized that Bridgetools was too complex and rich for the participatory development we hoped to initiate.
Facebook group and application
The undergraduate members proposed instead that Facebook could be a good community-building platform for wConnect. They argued that this was where friends and schoolmates spent time online interacting and sharing interests. A Facebook site might thus help them reach out to other females, helping to achieve a critical mass of community members.
Their first step was to create a "wConnect group" in Facebook (Figure 3 ). This was a simple step easily accomplished by the undergraduate members; they were careful to create a "closed" group, so that other Facebook users would need permission to be in the group. The group grew fairly quickly to 40+ members, including high school students, undergraduates and alumnae; in fact, we observed that some women would submit a request to join the Facebook Group in the middle of recruiting visits. The wConnect Group used built-in Facebook tools to post announcements (i.e., as wall posts), share the growing list of members, and notify members of events. The members located and started using a third-party "chat room" application, so that the group could hold online meetings. Two unfortunate consequences of this however were that commercial ads would appear in the midst of the chats, and the conversations suffered from interlopers.
Figure 3. wConnect as a Facebook Group
While the generic Facebook group concept proved useful in attracting interested women, the tools provided by Facebook offer little that is aimed at community building. The information about members was limited to what Facebook's user profile, and the group has no tools for operating as a community (except implicitly through posts or messages among members). As a result wConnect began to explore the possibility of a specialized application, using the public API (see [11] for a detailed account of this design work). This initial process of understanding and using the Facebook API (at that time still a novel public interface) required considerable expertise and was carried out by programmers working with us on the project. However we planned for the core team members to maintain and extend the resulting Facebook Application.
An important extension provided by the wConnect Facebook application was the community member profiles that collected information relevant to the community's developmental goals (e.g., level, background, interests; see Figure 4 ). This application also includes familiar Facebook communication tools (e.g., for example messaging, discussion, chats), but because they are embedded within an independent application, they are experienced as somewhat distinct the huge "space" that is Facebook as a whole. Once the initial application was launched, many members in the Facebook Group added it to their home pages, and attendance at the online meetings increased (e.g., alumnae who were off-site at times joined the chats, as did a high school student). However although we encouraged the core team to expand the application for their own purposes (e.g., bringing in or developing their own games or fun activities), we observed that the Facebook programming was still too advanced for most (it requires the integration and debugging of technologies like SQL, PHP, Javacript, etc.). Over the year that we operated this site, we also observed that some members (typically the professional or advanced undergraduate levels) were deliberately not using the Application because they felt that Facebook was not a place for professional discussion and development.
Drupal outreach and community sites
The Facebook phase was promising, in that we were able to use this platform to enroll a wide variety of members already using this social networking site. But working within this API was constraining even for the technically skilled graduate research assistants who had built the original application. As we talked to more prospective members, we also became more concerned about the central focus on Facebook and its services. It was clearly a tradeoff, making it easy to advertise and recruit to a large population, but at the cost of leaving out others and perhaps confusing the community's professional development goals with the more general goals of social networking in general. Thus we began a prototyping phase using Drupal (drupal.org).
One thing we discovered almost immediately was that Drupal supports prototyping at many different levels. Through its large body of themes and modules, even moderately sophisticated users can build a variety of websites; more sophisticated users can customize the themes and modules, or even build new ones.
Figure 5. wConnect outreach site in Drupal
As a result, the new phase of work consisted of two parallel efforts; both prototypes were designed and built by wConnect members (female undergraduates) with only occasional technical assistance from more expert programmers. One of these prototypes was an "outreach" website created to convey the mission and activities of wConnect to the public -both prospective members seeking to learn more and any interested others (educators, parents, etc.). The home page of this site can be seen in Figure 5 ; its tabs reveal content explicitly designed to appeal to young women at different levels with respect to education and careers in CIS.
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The website's look and feel is a combination of preexisting Drupal themes, basic tailoring of such themes, and personal creativity by the members who built it.
A second prototyping effort in Drupal was aimed at replacing the community application built in Facebook. As such the web programming for this site has been more extensive, involving not only the design and implementation of custom themes and objects, but also the discovery and embedding of external applications and the development of custom modules (the latter have been created by graduate assistant programmers, not by community members). A sample member home page (i.e., immediately after log in) for this community application can be seen in Figure 6 . Members authenticate using university credentials; non-university members are guided to first create a guest account that serves the same purpose. Like the Facebook application, the current system has a member directory (also based on community-relevant profiles), and the typical social networking services of discussion boards, photo sharing, and chat. However, in contrast to the previous prototyping efforts, the core members have not only been able to build the initial prototype but also over the past year have extended the system, typically by finding and customizing an existing Drupal module or service. Current extensions include:
• Blogging, including notifications about comments by other members;
• A "virtual industry panel" hosted by alumnae and that launched the external tool Adobe Connect; • A newsletter subscription available for anyone;
• Visualizations of members' hometowns, birth dates and other personal information;
• Video interviews of professionals, indexed by questions asked;
• Community activity data, including a simple list of activity and "points" to reward the most active; and • A growing set (N=11) of simple online games.
Looking back over the past two years, it seems that the current Drupal platform positions us well within the tradeoffs among our design goals. At the start we focused on offering members a flexible tool set that they could use to pursue their own goals and activities. The initial resistance to Bridgetools -and recommendations from the core team of undergraduates -caused us to take a large step toward familiarity and current practices in Facebook. In so doing however, the community system became less flexible, and importantly still not maintainable and extensible by wConnect members. In Drupal we have found an effective intermediate position between flexibility, member development, and engagement. We now delve more deeply into a discussion of these design lessons.
Design space analysis
Our design rationale has been articulated through claims analysis, a technique that analyzes specific design choices as a nexus of positive and negative tradeoffs [1] [2] . In the wConnect analysis, we have specified design features at a relatively high level so as to discuss all of the design and prototyping thus far. Each feature is followed by a set of analyzed upsides (+) and downsides (-) to capture the design tradeoffs we have experienced. For each feature, we have shown in italics the initial design goals that were in focus during that design period (recall Table 1 ), while at the same time acknowledging other issues that arose as concerns. Our goal in this is to document the lessons learned through the wConnect prototyping efforts, so that others working to support similar developmental learning communities may benefit from our experiences.
The Bridgetools tool suite
An important feature of the initial Bridgetools prototype was the rich underlying tool suite (Table 2) . We knew from prior work that it could be used in many different ways for both synchronous and asynchronous interaction [12] . We hoped that the core team of wConnect members would start as web authors and gradually learn the skills to customize the website to the community's needs. However we under-estimated the difficulty of learning this platform and how different it is from their normal social networking practices.
A second strength of Bridgetools is the elaborate authentication system, one that can be used to support privacy at many levels and for many purposes. But again, the costs of learning about this mechanism and adapting it the practices of this still-nascent community were simply too large for members to accept. Perhaps if we had first formed an online community with "sim-
ple" technology and only later -once it was large enough to host varied goals for privacy, and contained member with diverse expertise -a novel platform like Bridgetools would have been acceptable and useful.
Table 2. Claims analysis for Bridgetools site
A Java-based tool suite with diverse interactive objects and content types… + reinforces the vision of an open-ended system that can be appropriated for diverse community content and activities + encourages development of members interested in web development and Java programming -but, members may find the website's non-standard user interface for access and authoring to be a barrier -but, the integration with external objects (e.g., web resources) may require significant Java programming expertise A rich and tailorable authentication system… + encourages attention to privacy for a variety of content types and groups or subgroups of members -but, it might be tedious and costly for members to plan and manage read and write permissions for all content
The Facebook API
Partly in reaction to the non-familiarity of the Bridgetools prototype, the undergraduate members created a very simple prototype in Facebook, namely a private Group, and a summary of design rationale for this design move appears in Table 3 . This group was very effective at "getting the word out", in that many of the young women we were recruiting were already well entrenched in this social networking site (i.e., the high school students, undergraduates and alumnae who we were contacting in workshops, focus groups, inclass visits, posters, and surveys).
The "closed" nature of the group added some level of privacy, although it also raised the problem of receiving and making sense of membership requests from Facebook users not in our target population. But the strongest downside of the closed group was that this structure is provided by Facebook for individuals who have shared interests to enjoy social networking (messaging, photo sharing, etc.). The features available are simply those provided by Facebook, so it was not possible to "take over" the group to launch novel community activities. We also noted at this time that some women (at high school and professional levels) were unwilling to join Facebook in order to participate.
Nonetheless, the popularity of Facebook and growing list of members in the group motivated us to stay within this platform, using Facebook's public API to build an independent application. An important upside of this approach was the initiation of a community database with its own profile information, including an emphasis on levels that supported the developmental community identity that was a key element of the wConnect vision. Authentication continued to rely on Facebook accounts, but the Application included additional elements in the "joining" dialog (e.g., gathering background data), emphasizing the Application as a private space beyond Facebook.
Table 3. Claims analysis for Facebook sites
A closed Facebook Group managed by the community… + leverages familiarity with Facebook to create transparency in the features and use of the community site + emphasizes that privacy and membership management is an important community goal -but, Facebook Groups are limited to the basic social networking features provided for Facebook individual users -but, a Group is not be useful or attractive to those who prefer to not maintain a Facebook account and may cause these individuals to assume the community is not for them A custom Facebook application with authentication… + allows maintenance and visualization of a database that emphasizes members' CIS professional identity + enables user interface characteristics that suggest community separation and privacy relative to Facebook + leverages familiarity with Facebook to create transparency in the features and use of the community site -but, programming the Facebook API requires significant expertise with web technology (e.g., SQL, JavaScript, PHP) -but, individuals who prefer not to maintain a Facebook presence will be denied this form of affiliation -but, reuse of the Facebook API means that changes in that culture will be echoed in our community system The application's user interface -similar to Facebook but clearly distinct in visual design [11] -also lent the site a distinct sense of community and helped to convey that "this is not just Facebook". The developers (in this case, programmers on the research team) were careful to maintain Facebook's look and feel, reusing the general color scheme and user interface style (and thus carrying over the general familiarity that the Facebook group enjoyed), while also developing a visual design theme to convey that this was a separate space for community interaction.
The application was well-received by wConnect members (we quickly enrolled most of those in the group), but we found again that members were not able or willing to program the site extensions that might give them a sense of ownership, entraining a dynamic and sustainable developmental community. The core undergraduate members are familiar with web authoring and basic SQL, but the web technology integration needed to use the Facebook API (a mix of XML, PHP, JavaScript, and SQL) was quite advanced, with much of the computation "hidden" behind the code. As a Proceedings of the 44th Hawaii International Conference on System Sciences -2011 result all implementation was delegated to the programmers on the research team.
Thus in the end, the application met many design goals, but others were still elusive. Some professionals and advanced undergraduates preferred not to have a Facebook account, so they never joined the group or application, making us unable to fully engage our target population. We also noted that some women started "defending" themselves from what they perceived as the over-exposure of Facebook, limiting their personal data on Facebook (e.g., removing images and other content). They did this to protect their online identities, not specifically their professional identities in wConnect; however our use of the Facebook API meant that these changes were inherited. One result was that some active members became less "present" within the online community. More generally, changes to Facebook culture and tools were beyond our control, yet required constant attention from the programmers on the team. This mix of concerns led us to once again reconsider our development platform.
Drupal outreach and community sites
The Drupal platform matches well the design goals of member development and appropriation (Table 4) . We have observed that undergraduate members can learn to "code" in Drupal, even if they have only moderate expertise in HTML; they can transition from this to editing the CSS definitions for existing themes, and eventually to defining new themes. As members acquire greater sophistication, they learn to research and install third-party modules, including edits of PHP or other code that lets them customize look and feel.
As community members have used and extended the Drupal Application over the past year, we have observed emergence of a multi-leveled learning community within the core members, as more advanced women help to mentor those looking for ways to contribute. Furthermore they have include site tools and activities aimed at development and appropriation by other less-active members (e.g., active participation via content sharing, discussion, and so on).
One unanticipated feature of the Drupal platform was that community members also designed and built a separate website aimed at public outreach. As mentioned earlier, they designed content customized to visitors at different developmental levels, or mentors wanting to help young women at different levels. This was a relatively simple project, involving primarily graphical and information design and organization. But it used Drupal themes and modules as well as requiring articulation and communication of the community vision to diverse stakeholders. Thus the members who built the site expanded their web development skills and demonstrated commitment to the community vision. The only downside is that this is a static website; as other aspects of the community continue to evolve, content synchronization becomes a concern.
Table 4: Claims analysis for Drupal sites
A member-created and -maintained outreach website… + offers a professional development activity for members who are interested in web design and content creation + encourages members to articulate and reinforce identity as members of a developmental community + expands options for engaging other stakeholders, including important advisors like younger girls, parents and teachers -but, increases the complexity of the overall project, e.g. to ensure long-term maintenance and consistency checking Tailoring of Drupal modules to build an application... + provides a rich repository for appropriation and extension of the existing application to meet community needs + offers a professional development activity for members who are interested in modern tools for content management + encourages exploration and prototyping of diverse modules for engaging different segments of the community -but, reusable Drupal components may not meet needs exactly and imply complex customization efforts An open-subscription newsletter for interested parties to track recent news and activities in the community… + offers a professional development activity for members who are interested technical communication + highlights key events that contribute to the identity of members as a developmental community + offers a low-cost activity for engaging members who are more peripheral or too busy to participate in other ways -but, an unrestricted public audience may blur the boundaries of wConnect and its membership University-based member authentication… + implies that the privacy of the online site is well-protected + emphasizes the identity of members as part of a developmental professional community + enables a transparent authentication step for university students or affiliates -but, requires an extra account for university outsiders -but, makes the community dependent on university tools Adding "fun stuff" to the community website (e.g., hometown map, interests cloud, games and activity points)… + offers a professional development activity for members who are interested online games and graphics + may be engaging to new members who are not sure how or are not ready to contribute to professional topics + may enhance the sense of community and identity among some members -but, may imply that the online site is for socializing and distract from more challenging professional topics
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The most significant Drupal prototyping effort has been to create the interactive Drupal site that replaces (and improves on) the Facebook application. Two members of the core team were primary developers of this site, with other members contributing graphical design and content. Because the repository of thirdparty Drupal modules is rich (developers follow the open source sharing protocol), these primary developers had many options to choose from, and were able to envision and create a website with a wider variety of activities than we had offered in earlier prototypes.
Both Drupal prototypes required some programming, but because Drupal is essentially a content management system, the "code" is at a relatively high level (e.g., vis-à-vis Bridgetools or Facebook), essentially involving discovery, analysis, customization, and integration of modules. A side effect of this reuse paradigm is that some wConnect members have informally joined the community of Drupal developers, both in our college and on the Internet. Importantly, wConnect now has a cadre of "Drupal developers" who can guide and mentor others wanting to develop new skills. Indeed, since the site was created, five other members have helped to extend its functionality, making us optimistic that wConnect will be able to sustain and evolve its online community system.
Of course the reuse of Drupal themes and modules has its own tradeoffs. As for Facebook, each module works as originally implemented and some are hard to customize for wConnect's needs (e.g., the profile module was organized into pages and frames that seemed unnecessarily complex for our members). The community developers' general approach has been to tailor as much as possible but then to simply accept the rest as a suboptimal solution, with the hope that alternate modules might become available in the future.
One feature added by a third community member early on in the process was a newsletter subscription and broadcasting module. After discussion with other members, she made the newsletter public, so that anyone can subscribe (community members are automatically enrolled but can opt out). This created an interesting overlap between the private community system and the public outreach site and is useful as a recruiting tool. The bi-monthly authoring and review of the newsletter is also a useful reflective tool for community members, highlighting important activities (e.g., high school outreach workshops) that underscore the developmental goals of the community.
The Drupal platform has influenced our approach to privacy management. There was already a reusable module for delegating site authentication to the university. For the wConnect, this meant that university students (and some alumnae) would automatically have credentials (i.e., their university account), shortcircuiting the enrollment process. Our university also supports an affiliate system for university "friends" to create accounts. The net result is that the new system inherits the level of security provided by the university (e.g., versus trust of Facebook). Because university credentials are used, the access process also reinforces the community's emphasis on education (versus the purely social emphasis of Facebook). The downsides are that some interested females must take a separate step to create and invoke university credentials before joining the online community, and that any changes or concerns with university authentication will also be felt in the wConnect online community.
An interesting trend that we have observed since the Drupal site was launched is that members continue to discuss and enhance the "fun stuff" section of the site -visualizations, games, videos, and so on that members offer to engage new members who are online. There is a sense that these offerings will help to recruit and attract participation, especially younger members. In fact, a recent addition is a "points counter"; members receive credit, in game-like fashion, for different kinds of contributions. The motivation and upsides of these initiatives are concerned with engagement and participation; the downsides are that if too many of these activities appear, the community site may come to be seen as primarily for socializing, perhaps detracting from its more "serious" purpose of raising and discussing issues and education related to CIS careers.
The community members recognize that their custom Drupal-based community space will not be experienced as familiar to anyone, whether regular Facebook users or not. Although it offers many options for adding content (e.g., blogs, extended profiles, photos, etc.), the default form-based dialogs for making these contributions can be confusing (members have written how-to guides to ease this issue). Registration is quick and easy for new members with university credentials but others must be willing to first obtain a university ID; this takes only 20 seconds but as an extra step may dissuade some women from joining the community. With respect to our research goals of participatory development however, we suggest that it is reasonable to trade off some elements of awkwardness in the user interface with the increased engagement of members in building their own community system.
In sum, the Drupal platform locates us in a good position within the design space created by the six goals in Table 1 . Although look and feel is no longer the same as the familiar Facebook tools, and content creation dialogs are awkward at times, the core group of undergraduate members have able to research, install, and configure third-party user interface themes and modules that meet their activity design needs.
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Current status of wConnect
As one would expect from its developmental orientation, wConnect has attracted "members" at many levels of commitment and engagement. Some people enroll, visit a site, but never contribute; others participate in real world activities (e.g., a workshop or panel) but do not join online activities. Others join the team of core members, taking on tasks that result in new online content or activities.
Currently, 37 wConnect members are listed in the Drupal Application. This includes a nice mix of individuals at different levels (19 undergraduates, 3 graduates, 4 high school students, 11 professionals), but the undergraduates are most active. Because Facebook continues to be a popular online destination, the community maintains its Facebook group, using it primarily as a recruiting site, and for making announcements. As of now, this group has 59 members (30 of these are also enrolled in the Drupal site). Now that the new community system is relatively stable, the core team of undergraduates is shifting attention to these more peripheral members, encouraging them to join our online chats, discussions and other activities.
In addition to the members who have enrolled via Facebook or Drupal, wConnect has a "waiting list" of about 50 women who have expressed interest in participating but have not yet enrolled in the online site. Many of these women receive the newsletter and are contacted at times by current members as part of a continuous outreach process. Finally over 130 people are subscribed to the newsletter and are able to follow community activities in a more passive fashion. Now that the Drupal site is functioning and some of the members have developed the skills to add and refine functionality, new ways to engage members have emerged. For example, a few members organized videotaped interview sessions with visiting alumnae. This led to an extensive design and editing process where the video creators decided how to share the resulting videos (as question-oriented clips), confirmed agreement with the interviewees, edited the raw video, and located and installed a Drupal module for video viewing. The result is a new form of informal learning (about professional experiences and suggestions), as well as prototyping a new form of community work by other members.
In another ongoing effort, members are working on end-user programming tools that would let Application users create database tables, queries, and a corresponding dynamic web application. Similar functionality was built earlier using Bridgetools for wConnect's high school workshops [13] ; the current project aims to integrate the high school workshop activities into the Application, as well as offering them more generally as an option for informal learning by any member.
With respect to participation measures, levels of involvement are higher in the Drupal application than they were in Facebook, presumably due at least partly to the larger set of options it provides. After one year of the interactive Facebook application, there were 7 archived chats (typically held once every other month); one discussion topic with two replies; two wall posts; and about two dozen photos (all from group workshop events). In contrast, after one year using the Drupal site there are 48 blog entries (from 8 different authors), 21 discussion topics with 12 replies, 28 images (includes not only group events like workshops, but also personal milestones like moving, graduation, marriage); and 20 video clips (alumna interview segments; a middle school girl who "reviews" the iPad). The community has decided not to archive its online chats in the system, but instead summarizes and shares them in newsletters. We expect these levels of activity to increase even more, when and if the more peripheral members (e.g., from the Facebook group) are enrolled in the Drupal community site.
Note that even though wConnect's community site is no longer in Facebook, we continue to maintain a presence there; it is very useful for just-in-time recruiting of members and for advertising to students or professionals who have not joined in the Drupal system. For example, when wConnect members conduct workshops for high school girls, they can mention the Facebook as an easy way to affiliate with wConnect, then use follow-up mechanisms to seek more active participation. Thus both the Facebook group and the Drupal outreach site are used to convey the community's mission and invite new members.
Conclusions and future work
We have analyzed and discussed the design tradeoffs encountered in the exploratory design of an online community system aimed at creating and supporting a developmental learning community of women interested in CIS. We began with six design goals and showed how different prototypes emphasize design goals that trade off with others, and how our attention to these goals influenced the prototyping process.
Looking across phases and prototypes, we can see that personal and community growth (e.g., via development and appropriation) often trade off with familiarity and ease of use (e.g., transparency). Features that enable a community's members to learn about and create many options for activities tend to be more complex to understand and learn. It also appears that central community goals like engagement and identity may Proceedings of the 44th Hawaii International Conference on System Sciences -2011 be seen as second-order goals that must first be enabled by building a critical mass of members who can contribute meaningful content and activities. Like transparency, privacy is quite constrained by the user interface and services of the underlying platform. For others seeking to build similar online communities, popular platforms like Facebook may well be helpful in building momentum and critical mass, but the more open (though less familiar) services of open source platforms like Drupal can engage members in active development of their own community.
Our discussion of design rationale has focused on tradeoffs considered in this particular set of prototypes, but more generally can be seen as a theoretical contribution in the domain of developmental communities. Elsewhere we have provided a range of arguments and examples of design rationale as theory, showing how a body of design rationale accumulated over related projects can provide theoretical account of a problem domain [2] . The analysis offered here provides an initial step in this direction that can be enriched by the continuing work of ourselves and other designers.
In the long run, the goal of wConnect is to build a community of enough women, at enough levels of development, that together they can help to address the problems of declining numbers of women in CIS. This goal is still in the future: Our focus thus far has been on the practical aspects of building an online community system and recruiting members. Three years into the project, we are maintaining connections with former undergraduates and high school students, who joined the community at one level but are now at another. As the number of members who have gone through similar transitions increases, we expect to see concomitant increases in the developmental commitments and support available within the community.
Like others working on more expansive concepts of participatory design [3] [4], we believe that the enduser programming enabled by Drupal (where moderately sophisticated users can reuse and tailor modules and themes) is an important contributor to any group's ability to manage its own evolution. Although the recruitment and engagement of members in the new wConnect site is still underway, the progress that current members have made in envisioning and building their own community system is a promising indication of a rich and continuing evolutionary trajectory.
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